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The clinical course of 19 infants with severe respiratory symptoms associated with the pres-
ence of both congenital heart disease and gastroesophageal reflux is described. Down Syndrome
or central nervous system disease was present in 12 of the 19 infants. The identification of
reflux as a major or additional cause of the respiratory complications was often overlooked.
Medical therapy alone was successful in only one of the 19 patients. Early repair or palliation
of the cardiac malformation with or without subsequent antireflux surgical procedure was as-
sociated with relief of the symptoms in 13 patients.
RESPIRATORY SYMPTOMS, including fre-~5P~1~~’~‘~~.I’
quent respiratory infections, are common in infants
with congestive heart failure due to congenital heart
defects.’ These symptoms have been attributed to
pulmonary edema, decreased lung compliance, im-
paired elimination of tracheobronchial secretion,
and/or compression of the airways by large dis-
tended pulmonary arteries. 1.2 Despite adequate med-
ical or surgical management of the cardiac disease,
we have observed persistence of respiratory symp-
toms in a group of children with congenital heart
disease. The symptoms included wheezing, rotating
atelectasis, apneic spells, coughing, and vomiting all
suggestive of gastroesophageal reflux.&dquo; We therefore
sought to determine whether gastroesophageal re-
flux may be an etiologic factor leading to recurrent
respiratory infection or persistent respiratory symp-
toms in some children with congenital heart disease.
Materials and Methods
Between September 1977 and January 1981, we
retrospectively investigated the possible presence of
gastroesophageal reflux in children with congenital
heart disease and recurrent respiratory infections or
symptoms, persisting after medical treatment of the
cardiac disease. The medical record of all consecutive
patients eval uated by the Pediatric Cardiology Ser-
vice at the C.S. Mott Children’s Hospital with both
congenital heart disease and gastroesophageal reflux
were reviewed. Chest x-ray and electrocardiograms
were performed in each, other noninvasive studies
in 19, and cardiac catheterization in 16. Diagnostic
procedures performed specifically to detect reflux
included barium swallow or upper gastrointestinal
series in 19 patients; 14 of these patients had up to
three barium studies. Three patients had esophagos-
copy and one had 24-hour esophageal pH monitor-




Of the 19 children with congenital heart disease
and recurrent respiratory symptoms with associated
gastroesophageal reflux, 8 were male and 11 female.
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The cardiac lesions present in these children were
ventricular septal defect in 8, endocardial cushion
defect in 5, double outlet right ventricle in 2, and
one each with patent ductus arteriosus, tricuspid
atresia, total anomalous pulmonary venous connec-
tion, and a cardiac tumor. The patients’ ages at di-
agnosis of congenital heart disease ranged from 2
weeks to 9 months, with an average of 3 months.
Their ages at diagnosis of gastroesophageal reflux
ranged from 2.5 weeks to 2 years, with an average
of 5 months.
Presenting complaints included congestive heart
failure in 14, pneumonia in 5, failure to thrive in 12,
gastrointestinal bleeding in 1, and cyanosis in 4.
Twelve patients had more than one presenting com-
plaint. Sixteen patients had recurrent pneumonias.
Major extracardiac abnormalities included Down
Syndrome in 7, central nervous system disease in 5,
Goldenhar’s Syndrome in 1, and tracheo-esophageal
fistula in 1. The number of hospitalizations for these
patients ranged from 1 to 8, with an average of 3.8
hospitalizations per patient.
The patients were followed for 1.0 to 3.0 years
(mean 1.4 years). Medications received included Di-
goxin in 13, chlorothiazide in 12, spironolactone in
12, theophylline in 6, phenobarbital in 5, and phe-
nytoin in 2. Medical treatment in gastroesophageal
reflux included upright positioning and thickened
feedings in all 19 patients. Our patients did not re-
ceive antireflux drugs such as bethanachol.
Cardiac surgical repair or palliation was per-
formed in 16 patients at ages 3 weeks to 14 months
(mean 5 months). In 9 of the 16 patients, respiratory
symptoms attributed to gastroesophageal reflux im-
proved between one and 12 months after heart sur-
gery. Among the others, four required gastroesopha-
geal procedures, two were lost to follow-up, and one
remained symptomatic after cardiac surgery. In 10
of 16 patients, respiratory symptoms attributed to
gastroesophageal reflux prolonged hospitalization
time after cardiac repair beyond the customary two
weeks. Six patients required gastroesophageal reflux
procedures; five of these had neurologic abnormal-
ities. Age at surgery for gastroesophageal reflux
ranged from 3 weeks to 2.0 years (mean 1 I months).
Operations for reflux included an Allison procedure
in one patient as a first step and Nissen fundoplication
procedures in 5, one with a simultaneous Hill pos-
terior gastropexy. Two of the five patients with neu-
rologic abnormalities improved, two died from re-
current pneumonia, and were noted to have persis-
tent reflux prior to death. One patient’s respiratory
symptoms subsequently improved after repair of his
cardiac lesion. Respiratory symptoms improved spon-
taneously with medical antireflux therapy in only one
patient, with no requirement for either cardiac sur-
gical or gastroesophageal reflux surgical interven-
tion.
Discussion
Respiratory symptoms and failure to thrive are
commonly associated with cardiac lesions causing
congestive heart failure in infants, especially those
with large left-to-right shunts.I,2 Similar respiratory
symptoms and chronic pulmonary disease have been
described in children with gastroesophageal reflux,
with or without other conditions.3-6 Gastroesopha-
geal reflux has been reported to occur frequently
following repair of tracheoesophageal fistula in in-
fancy7,8 and in neurologically damaged children.9
However, only two previous reports have described
a number of children with gastroesophageal reflux
and congenital heart disease. 10,1 The etiology of gas-
troesophageal reflux in our patients with congenital
heart disease is unclear. While one patient had prior
repair of a tracheoesophageal fistula, and 12 may be
considered to be neurologically abnormal, the re-
maining six infants had no other associated extra-
cardiac abnormality. Since respiratory symptoms
caused by the cardiac disease and reflux are often
similar, the identification of reflux as an additional
or major cause of the symptoms was often over-
looked.
Although the number of patients reported is not
large, there is reason to believe that there were a
number of patients with congenital heart disease and
gastroesophageal reflux who were not detected, due
to the insensitivity of the diagnostic methods used.
All 19 patients had barium studies. Fourteen, how-
ever, required up to three separate barium studies,
1 esophageal pH monitoring, and esaphagoscopy
to make the diagnosis. Recent reviews of the effec-
tiveness of various diagnostic studies’ 1,13 to detect
gastroesophageal reflux suggest that a single barium
study may have a 70 per cent false negative rate.
I~adionuclide scanning is a useful technique, but 24-
hour esophageal pH monitoring with lower esopha-
geal sphincter pressure manometry appears to be the
most accurate method in establishing the diagno-
SiS.12-14 Better definition of the incidence of gastro-
esophageal reflux in infants and children with con-
genital heart disease or specific cardiac lesions would
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require a prospective use of these sensitive tech-
niques.
We conclude that gastroesophageal reflux may be
observed in children with congenital heart disease,
especially those with ventricular septal defect or en-
docardial cushion defect, and in association with neu-
rologic impairment. In the presence of recurrent re-
spiratory symptoms, recurrent pneumonia, and fail-
ure to thrive, children with cardiac disease may
benefit from evaluation for gastroesophageal reflux.
Such evaluation should include 24-hour pH moni-
toring. If significant reflux is documented, these pa-
tients should be given a trial of medical management
including thickened feeds, appropriate positioning
(prone on 30-degree slant board) and perhaps also
drug therapy such as bethanechol.
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